Dentigerous cyst (DC) is the second most common type of odontogenic cyst. It is thought to have a developmental origin, arising from an anomaly in the reduced dental epithelium. Rarely seen in early childhood, DC is mostly prevalent among people aged between 20 and 40. The most common location of DC is the mandibular third molar, more rarely occurring in the maxillary sinus. Enucleation is the standard treatment. Herein, we report an 11-year-old boy with DC that developed into the maxillary sinus, measuring 5×2.5×1.7 cm. We also present an evaluation of the diagnosis and treatment of this type of DC.
Introduction
Dentigerous cyst (DC), also known as follicular cyst, is the second most common form of odontogenic cysts after radicular cyst (1) . Thought to be developmental in origin, DC is caused by an anomaly in the reduced dental epithelium (2) . DC is formed by the force exerted by the exudate that accumulates between the reduced dental epithelium and the tooth crown. It is related to a partially erupted or impacted tooth, and it is most commonly seen in the third molars of the mandible (70%). Other common locations of DC are the third molar teeth of the maxilla, the maxillary canines, and the premolars of both jawbones (3). Though more rarely, DCs are also associated with the supernumerary tooth. DCs caused by an impacted supernumerary tooth localized in the anterior maxilla account for only 5.5% of all the DC cases, and those that spread into the maxillary sinus are even more infrequent (2, 4) . DC is commonly seen in the 20 to 40 age group. It rarely affects children (4) . DCs are usually asymptomatic except for the cases where there is infection or expansion. In the event of infection, it can cause a painful swelling. In the case of an expansion into cortical plates, DC can cause facial asymmetry, and precipitate a destruction of the adjacent tissues.
Case Presentation
An 11-year-old boy was referred to our department with a painless swelling on his face that grew gradually in the past two months. The patient was followed-up for ataxia telangiectasia, a recessively inherited rare systemic disorder that results in a progressive neurological decline. There was no history of allergic symptoms. In the physical examination, a non-tender, rigid swelling localized on the right maxillary sinus was identified. A slight facial asymmetry was also obvious. There was a mediolateral expansion from the lateral wall of the nasal cavity to the arch of the zygomatic bone, and a superoinferior expansion from the infraorbital rim to the upper lip. Intraorally, the swelling presented an expansion from maxillary right central incisor to the premolar teeth. The mucosa covering the swelling seemed intact. Maxillary anteriors appeared to be viable and responsive to percussion. No signs of trauma or dental procedure were visible around the lesion. All facial and cranial nerves of the patient were undamaged, and no neck lymph nodes were detected during palpation. Computerized tomography (CT) examination revealed a large rounded lesion with well-defined borders, measuring 5×2.5×1.7 cm in the right maxillary sinus. The lesion was surrounded by soft tissue and contained a supernumerary tooth ( Figure 1 ). The patient was diagnosed with an infected DC associated with a supernumerary tooth in the maxillary sinus. No abnormalities were seen in the results of the routine blood tests. The patient was then operated under general anesthesia. Caldwell-Luc antrostomy was performed during the enucleation procedure. An incision was made from the right lateral incisor to the right second premolar tooth, and a full thickness mucoperiosteal flap was elevated at the right mucobuccal fold. Under the flap, we observed that the anterior maxillary wall, adjacent to the frontal process of the maxillary bone, was destroyed by cyst expansion (Figure 2, 3) . The frontal process of the maxilla and the zygomatic bone was healthy. We elevated the cysts surrounding the epithelium from the internal wall of the maxillary sinus. Histopathological examination of the specimen revealed the existence of a cyst with a small single-rooted misshapen supernumerary tooth, confirming the initial diagnosis (Figure 4) . The patient was discharged from the hospital after one day of close follow-up. Post-operative clinical follow-up that was conducted after one month of the surgery was uneventful. 
Discussion
Dentigerous cysts affect the roots of the teeth (radicular cysts). The incidence of DCs is 14%-20%. They are slightly more prevalent among males (1.6:1) (5). DCs are most frequently seen in the mandible (70%) and the maxilla (30%) (5). DC's peak incidence is seen among people who are in their 20s and 30s (23% and 20%, respectively). As was the case in our patient, only a small percentage of DCs occur in the first decade of life (5, 6).
The exact histogenesis of DC is unclear, but some histopathological pathways have been described. DC attaches itself to the neck of the tooth (cementoenamel junction) and encloses the impacted tooth. The pressure applied by the emerging tooth on the dental sac blocks the venous outflow, causing the serum to rapidly pass through capillary walls. This accumulated fluid exerts an increasing hydrostatic pressure and detaches the dental arc from the crown of the tooth (6) . The enlargement of the DC is associated with the proliferation of the epithelial cells, release of bone-resorbing factors, and the osmolality of the fluid within the cyst (7). Therefore, although being asymptomatic, DC can manifest itself with swelling on the face, inflammatory rhinorrhea, nasal malformation, and excessive tearing in the eyes when localized to the maxillary region (7). All of these symptoms were present in our patient.
Dentigerous cysts in the maxillary sinus are easy to detect radiographically due to their opacity. In these cases, panoramic radiography is a suitable method to be used in daily practice because of its low cost and simplicity. Panoramic radiographs are very effective in distinguishing the existence of a tooth, if any, in DC. CT scan can also help to detect bony structures and understand the definite size or content of the lesions in the maxillary sinus (7) . A differential diagnosis is also possible where DCs can be distinguished from odontogenic keratocyst, ameloblastic fibroodontoma, ameloblastic fibroma, calcifying epithelial odontogenic tumor, adenomatoid odontogenic tumor, and unicystic ameloblastoma (7).
The standard treatment for a DC in the maxillary region is enucleation and tooth extraction by using Caldwell-Luc antrostomy. However, in cases where the cyst is larger, marsupialization technique can be adopted after routine enucleation procedure to prevent further damage on osseous structures. A major drawback of using this technique is that the lesion can recur or persist around the cystic borders. Endoscopy, which decreases the rate of morbidity during and after such operations, can also be used for the treatment of the DCs in the maxilla (7) . Due to the size of our patient's cyst, we did not prefer an endoscopic approach. When there is chronic infection, DC can develop into ameloblastoma or squamous cell carcinoma and mucoepidermoid carcinoma (8) . Therefore, initial clinical and radiographical examination is of paramount importance to make an early and accurate diagnosis, as well as to follow the appropriate treatment procedure.
Conclusion
During differential diagnostic processes, odontogenic cysts including DCs must be taken into account, particularly in cases of rapidly growing cysts with expansion and erosion of bony walls in the maxillary sinus.
Informed Consent: Written informed consent was obtained from the parents of the patient.
Peer-review:
Externally peer-reviewed. 
Conflict of Interest:
The authors have no conflicts of interest to declare.
Financial Disclosure: The authors declared that this study has received no financial support.
